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REVIEW OF I, G. SHILLER'S BOOK
"DIRECTED ANTAGONISM OF MICROORCANISMS"

Mikrobiologiya, Vol XXIi, No k, N. S. Yegoro
Hoscew, Fugust 1053, pp 4EO-LE4 gorov

Priority on a great number of discow
rightly belongs to many of our compatriots who were active in this field. The
great Russian scholar I. I. Mechn:kov was the first one to express the idea of

using the antagonlism between mizroerganisms to suppress the putrescence micro-
flora present in the human intestine.

eries in the science of microbiology

This ideca was taken up by the student and assistant of Mechnikov,
J. G. Shiiler, who worked out the basic principles and carefully investigated
the problem of so-called forced or provoked antagonism between microorganisms.

However, until recently, this extremely interesting problem has received very
1little attention.

I. G. Shaller is the author of about thirt
devoted to a many-sided elaborazion of the problem of forced antagonism between
microorganisms. All this great wealth of material is made available to the
public in & buok, which has just -cme out, which the author entitled "Directed
Antagonism of Mi:croorganioms" {Napravlennyy An*agonism Mikrobov, Kiev, Ukrain-

ian SSR State Medical Publishing House, 1952, 134 pages, 10,000 copies, 3 rubles
85 .opske). This book records the outcome of investigations begun in 191% in
the laborstory of I. T. Mechnikov.

y published scientific works

I. G. Shilier was the farst person to elaborate a m
trolled antagonism between microorgani
antiblotic substances derived fr

ethod for producing con-
sms, a method by means of which specific
om mizroorganisms can be obtained.

Shiller's works have been given a high evaluation by G. P. Kalina (1), who
points out that they indicate a clear way of obtaining specific bacterial sub-
stances artificlelly, while raintaining the control necessary to make the sub-
stances useful for practical application. "The prospects for the use of the
forced antagonism phenomenon", writes Kalina, "are very extensive, including
even the porzibility of exerting action on malignant tumors."”

Shiller's book 15 made up of two parts:
chapters, and (b) a specialized sertion
principal part of the book.
and a bibiiography.

(a) a general section of four
of six chapters which comprises the
At the end of the book there is a short conelusion

The author concentrated his attention on an analysis of the theoretical
questions connected with the forced antagonism phenomenon. However, he gives
& sufficiently detailed exposition of the practical utilization of the products
of forced antagonism, and poinis out that therapy by means of them "has been

found completely Justified since 1930 in the field of dermatology and since 1937
in that of stomatology." {p )

In the present review our attention will be directed, mainly, to an anal-

ysis of the theoretical part of the problem, which we feel comprises the most
important ani interesting aspect of the work.

The nature of forced antagonism is as followss:
ral conditions display no signs of antagonism are pla
there is a lack of nutritive substances (either nitrogenous or carbonaceous).
One of the species of bacteris, the one having the ability to produce proteoly-

tic enzymes, is then able to utilize bacteria of the other species as nutrient
material.

bacteria which under natu-
ced in an environment where
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vt I.rst cxperiments," writes the author, "was
' ‘ﬁr 3 "d1*13ns of nitrogen starvation, certain bacteria
dr"m their own requirements for nitrogen at the expense

other m.crobes present with them in a medium, and of pre-
nrozess ospecific bacteriolysins." (p 8)

¢ fve. resentericus and streptoccccus cells in a starvation
e o wpter-agar), the author achieved n development of

;e of the streptococcus cells which were disselved
mesentericus.

meril

ac In o concentrated form by evap-
A4 379 ¢ the culture liquid in which
~eurred.  The culture liguid had pre-

s wrsentericus.

woter sclution of the previcu
ntrienv nediwn eontaining

Shnre

QT

cannot be used b
Jed, Vais iz rrecice?
i hacter con
¥ 1 illed by the
surrawading sedium.  Shisler
thnt " evidentily ricreorgoaisns
vy on “tic action.
onf' r‘uently, antibne-
4 then the coti-

substinee ererchad into the
"11ndm~1="‘ml Tactor in the whole
rught thot the wnbtibicterial
srocess, sinee we nre widioubt. .
' i end not crith
“uberdinnte fae-
isn

RS :-dc. unte aubrl

~our

nob oniy

ubchr r.:: .

Tay
s

the completely justified conclusicn :
anisme ean be identified with their defen- ! '
in the exeretion into the wedium of bac- :

that "f¢
cive Mineticg

"ons are faiken care of by the same

machanis ium. At cther times, in medi: which

e

contain rutrient cle ar w2l opganism (e.pz., the 1'n‘tes‘r.:i.ne:)
these fureiions are zoraratad. both instances the bacteria react,
by secretion. %o the y ence | in the medium: they kill the other
celils with the prodiuess thus - Prnd sizsolve them.” (p 18)

Thua, w2 sfe that
nomenon cordlitions
funetions in the activity of
surrounding medtum of antibaetorind
and {2} utiiisation of 4% ~anber

wu't af the process :

rioping the (oresd cningonism phe-
aborvation medium, we can discern two

stagonist: (1) exereticn into the

nees which kill livine< bactericl cells,
killed cells as food mateirial. 'the
tion of the _/ﬁctive7 antagenist spe-
- tionship of these two fune%ions to




Al

Sanitized Cop Approved for Release 2011/09/08 : CIA-RDP80-00809A000700160139-9

r

A very voluebie generaltiation in this theory is that the phenomenon ig
reversible.  "This means,” vrites Shiller, "thet the microorgenisn which has
eerved in one instance ap the source of focd for snother can, as a result of
o echange in 1ts living conditions, in turn extract from the other microorgan-
isn nubstances neceszary for its own nutrition.” (p 58)

& releticnship of foreed antagonisu, says Chiller, may occur not culy
bavveen diflerent speclee of bacteria, but also between bacterie and -east
Or between nicroorganisis and indtvidual animal tiszues (animal cells). This
Inat frel, in eonjunetion with the forced nourishment of microbes on various
enimal eelle, 18 of specinl lnterest,

By eultivating proteelytie saprophytes on certeln anlmal orpens (for
example, the heart muscle of a mouse) in n starvation medium, the author hes
cheam that bacterin ubilize -nimal tlssue, excreting in the process lytic
substunees which produce o toxic renation vhen they are introduced into an
caimal orgeaniom,

Thrauch thene axparinents invoiving the utflisution of animal tissues by
wleraorgnninng, pracedents have been #ptablished, remarks shilier, "for thera-
peulle exporlmenta vIth walimanl tunors,"” (p 2:3) or great 1ntorast is the
Lthird ehapt.r of the bout, which in devoted to a discussion n! forced antag-
cntem and thabeyeutoais,

The pringipie of [ ey nulagonien, as has alrendy boon ludianted ubove,
Lo that, under deiinive euliure conditions, one nmicroorganism easu ba trans.
farned tato Whe ancrpon et of ayother species and vice-versa, RBasing hin wor's
v e erinciple, dhiller uhiliued, ns the active antugonist of tho tuberou .
oot bes iU, ye wl eetls whioh had been sealed Into an aqueous solution of
vlucope tegrthae <0t » aullara or tuberculosie buelild, Under these condl
Llonm, the yentt callp iepsn Lo ub)lise ag thelr rood, living eells of N, tuber.
culosly, éneveling 1o Lhts procgss the carragponding lysing,

“Phe dlusshbog of Wbepailonts baeldld by yesat cells,” writes fihiller,
Tt real thearaling: se wall Ba preetieal interest, I'rom the theereticsl
pobit aff wiey, mdapTala of yoast oelle 80 Ghat thay acquire the abillty to
bl beiplinl spis es which cen dlgest tuberenlepis baoil i and whieh are
sbdent s pare sutinie, 18 worthy oF sttentdon, From the praetinal pedint of
ey e ligestbon 0F fubereul oglg bagtlld by suoh an jnnseucus miereorgani am
o e yérsh fel] Ren luroe therapeutic gianifisnnee,” (mﬁ?)

The pakeal yibe Sepan e, jiag, aubrilie, lae, mesenterieus, Bao. mega-
Bheybinn, apd otheps vers civo fpled oyl ae agtive antngonisgss Lo the tuberay-
Pomig Buiilius, 19 4 orupletely adequate nutritioggl redium, they form ne sub-
TEenues Uil S48YL apy 107 Hihes op the tubeyeulogis hanlllus, Hovaver, if a
apacelal onlfiral apeipoiment, g ated by putbing thew in A stapvatien wedium
beopther vl mysobierber dg. Giberon] ag e velle, thay evarete subshenocss whioh
SITL iemadvg e cells T tne wqbemigloe g hag il Lusy

Hatae the priagiple of wiologioal reversiliility, tvhe muthur eultivated

Mbeycilonfa bagtili on yenat aglla i & Atapyatisy mediure In the evurse of

ERi, Ghe tubarowdieis baoli!l exepsted aubAtaness whieh, in lia epinion, approx-

Ineted 1n the iy prepsitiv: Lhe raxiuenia produots furmed In the wrganiem. These

substhnees nre denoted sp Waberealin,  Their natuxa, uilortunately, hae as yat

not been laventigalad,  On the basls of what has been waplalned have, 1t gan be
i coneludml thet migrovrpaniems under definite conddtions of euldivation ure nhle
e to nlter the vary palure of thely own metshellsm in Buch & way ag to Lesome
adapled Lo new sond tlions of citltivation, thereby hecuming capable of forming
opeelfic aulstances which warve ot pesullar to their forner neture. Further.
more, the clied Illustratfons chov that these substances oan 11l and diuwolve
the Living calls of sther spacies of organinma,
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Jeespite the weolth of factual material which the wuthor hags uptly pre-
- 2utnd, there are, unfortunstely, certain errors in his work., The busic errors,
Loy poiv . of viev, are as follows:

shiller, in rur Judgement, has incorrectly resolved the following aues-

Gt Lt the evpense of what, substances -- in a medium un vhich there iy a ¢
rlete absence of nutritive materizl, i.e., in distilled water -- does the wyy;

begin tu develop in the first stages of itg activities, and preceed to fomn,
Thothe soe time, speeific lytic substances?

-

A correct solution of this prcblem of the forced antrgonien theory would
D oue e penatrate uch anre decply into the nature of the process vhich we

Tre cralgsioe,

“he zuthor's hypothes:
Jthoeells ¢ another species,
e, Is difficult o acrept.

that a microorganinm, upon coming in contact
mediately begins to excrete specifie lytic sub-

IV i3 n rell-tnoun fuct that in order for a microorizanism to begin to
eerete nny tind of g substzance, this microorgenism must be in an active func-
Lloning sondition, «» At must recelve .nutrition and metabolize, Furthermora,
for the ! Lion of specific substances which are not peculiar to its own nature
“ad vhien - Living bacterial bodies, a mieroorganism must.,
Liouhe proee + il perhaps not in one generetion, change the

solism, A1 this is conceivable only in the course of the
1V Ity vhich 1s connected with the utilization of those spe-
- Yeie part in the anabolism and catabolism of the micro-

lut about the presence of such substances in distlilled water
aroconsiderstion.

or Spee
1o nnt uesrthy of

that bacterial cells in distilled veter can
svidently et the expense of their ovn reserve

- ‘ustence, of n phencmenon which ls so unusuw?
tate, i.e., the formation of specific netubolic

¢ cells of other species, is hardly possibie.

[

Slthongh 2L 05 well - cnov
le or imble elea
7 occurrence, in
latural

the bouis inagines that the development of the antagonist
fsothe result of erely one facter, i.e., the presence
S oof another species.  Shiller formulated this idea in
E In respunce to the presence in the medium of organismc
ther species vhien provide o ternal stimulus, the division of nicrobes
vererateds” {0 k) Such an appronch to the developuental process of orpan-
s tpyevrs boous 1o be one-sided nng substantially erroneous. In thig matter,
don choewdd be piven to s ciiange in the hereditory properties ol the
vhich ein veeur in the eourss of its development only provided thet,

: Geeurs 1n the charascter of the organismn's metebolicu,
cannot pive rise to specific substances merely og
“r, l.e., the presence of orgenicis of another spe-

L Lbhe o
in Lhe
Lhe 1

ol

Lha renul iy o single fae
o fen, gl Lhe existeace of e definite retebolic process that will come intg
teing rnly "0 lhe course of seversi pgenerntions.

tivation of organisus on o starvetion medium, the
2 o0 grevth is played by products of the autolysis
irnvolved here can be imagined roughly as follovs:

"utilizetion of the products of cell autelysis, the

n the more advantageous position develops to o pre-
arce of the development of the culture, the newly

Lo new and different conditions fu the culture wediuc,

Yo the nr cesu

[ Tiady

'. j ‘\
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¢ ouditicns te which they are then - ~dnpt their own metabolism. (on-
a'mitant te the development ~f ore =" ene speciles in the medium, the
>ther speeler of cells can litewisc 1ibit life activity., It goes without
soving thot under these conditismns, the struz:le for survival between the
‘different rpecies plays an essentinl ro' s,

o)

n the ceurse of this strupcle oo survival, which is connected with
tie devel pment of the orranisii, Lok the cells of' one specles, having
~ltereq tnelr aeteboliom to eonfor. v th =he new culture conditions, are cble
L. exereiss their ability to forn “etorlal substances in such a way as
te cause Nycis of the sells - bLhe cpecies.  The products of this cytol-
¥8is are then utilized as nutritis=: ..iepind ty the active antegonist.

<+ In the gecond cimy
Fainatinn of Ferced anto
dlrects his ~tienticn to tne
¥east cells,  in this rey
SUlteer [2) nd Yostroult
Toveed rnteps.aiosm, Here,
ve nntep nist,

erct cells end bacteria, Shiller
1ip between the smallpox virus and

*v this i5 a typical instanre of
¢ viruvs plays the part of the

oS3 'berts B 5, it I35 noted that Letween the virus
raeeine o - ¢ "ephir thore exists a relation-
e Hovorer syubivtic interrelationship there
~ecurding : i nistic relotionship.  But this
antaronisn consiste of the et -y »aterity polyszecharides retard the
develor zent U! some viruses. . 1'her, i, rel'erring to the mierophotogrephs
of Desh'van (L 40), als, [ © Yhu oniaion that equine infectious anemin
1 fth yeast oot h et ne carriers of the virus of equine

VLI these datn indicote that some viruses can be found in definite
Interred tinach erila, znd that these interrelationships exist
Fegveen the s under naturn: coaditions.

cfcwoagree vith Shiller's view that Torced antagonism can take place
niundor coditions ereatoed ty the ezperimenter, then there is no necessity

T ider th te [aterre tionships which cccur under natural. conditions and:
vl (e lthmt the interference of an experimenter as instances of forced

swaing (p 38) that forced antegonism
Vitiung created by the experimenter,
ihe aorsnl growth ond reproduction of
e thut making e distinetion between
hecis is not quite reesoneble. In .
: re independent of the will of ony experi-
menier, the occourrence of o mulun: vnship is entirely possible between
ricrosorsinisne vherein one of o found ti be nore adaptable then the other
enc is avle to utill.e the cell cu.tents oo the other as nutirient material,

Haever, 15 Zhiller correet iu
Detuzen nicrotes con oceur wry under ¢
conetaras antapoadsm cconurs dur i !
iriershes in pure culture, 1t se
Marced” and  noturs ' antaccuio o
T.ot, nnder nesure 15 vhich

cud section attempts to prove the exist-
u-n betveen bacteria.

3. The fourtn chazpter of the
ence of the foreed antagonism phen

A study of intestinal microflore furnishes proof of the existence of
forced antegonism in vivo under conditicns when there is 2 copious food supply.

3y feeding cnisals and men sn lactose or dextrin, Shiller and his
go-worters succeeded In obtuining a superior developnent in the intestines of
Pact, bitidum (s facultatively -ncercbic vuriznt of Baet. acidophillum). The

A . . B
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author explains the preduor ucnee of Bact. bifidum in animal and humgn intes- P
tines under the given feeding conditions by the fact that this organism "finds ‘
itself in a superior nosition wersus the other bacteria, so that it is easier
for it to struggle with the s which it does by excreting substances that are
bactericlytic for them.' (» S13  In other werds, Thiller perceives here a typi-
e~]l instunce of forced antagonism betveen Bret. bifidum and the accompanying
miercflera, whieh is wainly putreseent,

Hovever, frim our point of viewv, there has not been enough of that
direet observation of ihe acticra of cne of the nicrcorganisms on the vital
functioning of the sther” vhich, 22 the ~utheor so correctly indicetes on P 86,
15 necessary in erder to Justiny > ernelucion.,

5 understozd by Shiller, assumes
5 by the other 2s food. Shillep
" this type invelving intes-

reed ontoponi

The concept o> -
the utilg ion ef cne of
hos not established the criclean
tinel wicroflcora.

The inference =brut Lac

tine is nade nerely sn the i
indirect evidence. iut there -

“reed intoponism in the intes- !
lon snd is corroborated cinly by i
far meking o different assumption. i

&

it the jntertine between the lactic
2. This had 2lreedy been pointed
hewever, depends on the fact that

d Wi Life netivity, create conditions
* the nicroflora, namely, a chenge in
. of laetic zeid, On the other hend,
acld bucteria inhebiting the intestine
“eid, develop speeiffc wntibacterinl sub-

Undeubtedly, there ' rny
neid bacterin and the ice
ot by I, 1. leehnikov, 0}
the lactie acid bacterin, th

in the nedium which sre unfan o

a.

vhe pl of the mediwn due 4o the
it bhan been demonstrated th-t 1
cen, In o2dditicn to fan z

stonees.  This too was eehniliov in his tie. In any event, one i
can hardly speal here - o

shiller's thes sty indsia Is conpletely substantiated by i
o oWwanle series of per v tans, in order to prove it, there is

o oneed to introduce theoreticnl puint of view, give rise

Lrodoabt,

~uther had not so persistently
Wheve dn crder to support his theory. i

2s a hale, will undoubtedly be of
. workers, niercbinlopists, and

to thecretice’ nng
*Biologieal specialists

¢ are faced sith the wan’ of discovering new antibiotic sub- ;
atunces vhieh will react apainst defin "oups of nderoorganisms. This book

c "t be of help to thew in obtainine, by weans of directed nodification, con-

trolled stroins of nicrocrganisus with specifie preperties,

Ificrobiologist

- -

_d
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I
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